Abstract. The potential for the use of a laboratory gas exchange system to estimate of mercury emissions from naturally and anthropogenically mercury-enriched areas was assessed by comparison of mercury fluxes measured from the same substrate in situ and in the laboratory. In general, mercury emissions measured with the laboratory chamber for daytime conditions were of the same magnitude as mean mercury emissions measured in situ with field chambers. Mercury emissions measured with both the field chamber and laboratory chamber were lower than those measured with micrometeorological methods. Within the controlled experimental regime of the laboratory chamber, data were developed that demonstrated that substrate mercury concentrations and light are important parameters in controlling mercury emissions. However, with light and other parameters interacting with the soil, the correlation between mercury fluxes and substrate mercury concentrations declined. Mercury emissions from a variety of substrates in the dark were -25% of those emissions measured in the light at the same soil surface temperature.
Introduction
Although the ultimate goal of quantifying mercury (Hg) fluxes from naturally and anthropogenically enriched terrains is to provide reliable, spatially representative data, achieving this goal is not always easy. This often requires numerous in situ monitoring campaigns in rugged, remote terrains, which in practice are difficult, expensive, and labor-intensive. This paper explores the viability of using a cost-effective laboratorybased approach to augment field studies, by comparing Hg emissions data obtained in the field with data obtained using a controlled gas-exchange laboratory system. Three methods are commonly applied toward the measurement of trace gas fluxes: micrometeorological methods, field flux chambers, and laboratory chambers. The first two are in situ methods that provide a measurement of flux from areas of -10-200 m 2 and -0.1 to 0.3 m 2, respectively. Laboratory chambers provide a measurement of flux from an area comparable to that obtained with field chambers to much smaller (-0.00001 m2), and from a volume of substrate which is significantly less than that from which trace gas emissions are measured in the field. Micrometeorological methods measure gas emissions from an unconstrained surface where a multitude of environmental and substrate factors may influence emissions. Field chambers measure gas emissions from a constrained surface that is shielded from some environmental parameters such as wind, turbulence, precipitation, and some light wavelengths. The laboratory chamber provides an exper- Concentrations 
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Results and Discussion Table 1 compares the measured mcan daytime in situ Hg emissions with those measured in the laboratory at a soil surface temperature of 30 _+ 2øC. This temperature was chosen for it represented an upper limit on soil temperatures that occurred when the in situ data were obtained. For statistical comparisons the mean of the mean daytime emissions presented in Table 1 
